8 men 6/18 6/24, correctable to 6/9 6/12, is the minimum.
For grades other than footplate, including those categories of staff who are working on the running line, the present proposals are to simplify to a standard of corrected or uncorrected vision of 6/12 6/12 for recruitment and subsequent reexamination. With clerical staff and those having no responsibility for safety on the running line, there is a progressively lenient standard.
Normal colour vision is of course a fundamental necessity in the transport world, because safety is dependent upon the interpretation of colour light signals. Colour vision is assessed by use of the Ishihara plates and the Edridge-Green lantern and there is a detailed list of those groups in whom colour normality is demanded. Staff appointed whose work is unconnected with the running line and who are discovered to have a colour vision defect have this recorded in their personal papers, to ensure that they are not at any future date employed on risk work.
Outside the third category of staff already mentioned there is little provision for the amblyopic eye with poor vision. This is in contrast to the standard for HGV licence holding, which is often quoted as a precedent by those seeking to reduce the severity of visual standards.
Finally, it is interesting that eyesight standards were in the past largely governed by a firm prejudice against glasses; when this prejudice was finally overcome, it coincided fairly closely with the change from the steam to the diesel and electric traction era. In 1962, with the acceptance in principle of the wearing of corrective distance glasses by drivers, a scheme for the free supply of standard glasses was evolved, and this has continued to operate successfully. The design aims at optimum width of visual field, maximum ease for repair and lens change, with a light-weight safety lens of scratch-resistant plastic now replacing the previous rather heavy toughened glass. All drivers having corrective glasses are required to carry with them a spare pair of their own.
Dr W 0 G Taylor (Heathfield Hospital, Ayr, KA8 9DZ)
Standard Colour Vision
Unfortunately there is no such thing as standard colour vision because (1) the degree and kind of colour defect varies widely over the 8 % (of males) with major colour defect and the considerable number with poor colour discrimination;
(2) the rigour of the colour requirement varies with occupation; (3) disease or toxicity may affect colour discrimination not originally ab-normal, or may add to a preexisting defect; (4) yellowing of the lens and macula (a process of normal ageing) has a filtering effect. Hence no single test and no single standard are possible. These problems are discussed fully, and with relevant references, elsewhere (Taylor 1971 (Taylor , 1974a .
The inference is that the purpose of assessment must be considered before tests or standards can be discussed. The reasons for testing may be grouped as: trade testing; schoolchildren; genetic markers; disease detection; scientific investigation. Here I shall concentrate on trade testing and disease detection, and in regard to schoolchildren need simply note that the best age for screening is probably about 11 years, when a possible future career may begin to influence their education.
Although not highly scientific, a 'trade test' is perfectly legitimate, provided it is a fair imitation of the conditions under which the task is likely to be undertaken, and that the result is not taken to apply necessarily to other situations. Further, the criteria must be strict: either the subject can do the task without error or he cannot.
It may be asked whether a more objective test is required. This depends on how demanding the task is in a colour sense, and the standard of performance should be appropriate to the amount of information required; demanding tasks, such as dyeing or bleaching, require higher standards than, say, work as an electrician. The various lantern tests (Board of Trade, Edridge-Green's, Martin's) are in fact 'trade tests' in that they imitate conditions not otherwise easily reproducible. The well-known pseudoisochromatic (PIC) plates (e.g. Ishihara) are useful in addition but are not a satisfactory substitute in these situations. While able to screen out 98-99.5 % of congenital colour blindness (Taylor 1970), they fail to detect, for example, the early case of tobacco amblyopia in a middle-aged signalman, because the stimulus he receives at work is one of smallangle subtense, while PIC tests are used at large angles; lantern tests can pick him out, as can also the 100-hue test or anomaloscope (Taylor 1975a), but these are more sophisticated and require greater expertise.
The importance of early detection of acquired colour defects may be vital in many occupations, e.g. the tobacco-poisoned signalman mentioned above or, say, a supervisor in a dyeworks with diabetic retinopathy. Unlike congenital defects, which are stable, colour defects due to disease or toxicity are frequently fluctuating, variable as between one eye and the other and also over the field of a single eye. The Holth rod (Taylor 1974a, b; 1975b) eye) at the central one and compare its colour with those on either side. In toxic amblyopia affecting primarily the macula, the central dot looks washed-out in comparison to the others. Acquired dyschromatopsia usually comes on after a colour vocabulary has been acquired, so colour naming, is normal though colours may be described as faded.
Greater accuracy is obtained with the D & H Color Rule (Kalmus 1972) or with Farnsworth's 100-hue test, which can detect blue-yellow defects as well as red-green and which gives a measure of the degree of colour aptitude apart from any defect. None of these tests reliably discriminates kind and degree of defect. An anomaloscope such as Pickford's is necessary for this, but its use calls for experience and time.
Anomaloscopes and lantern tests are selfluminous, but all pigment tests are viewed under external lighting and are designed to be accurate under 'average' daylightwhich in this country is seldom found. So artificial light imitating this standard is necessary. The fluorescent tube Artificial Daylight conveniently used in the portable Verivide colour-matching cabinet is acceptable, as is the MacBeth lampa heavily filtered tungsten lamp; but ordinary tungsten or fluorescent lighting is not.
The 'geometry' of the test is important. Specular reflexion from test surfaces must be avoided since pigments vary in their reflective properties and it is possible for the patterns to be distinguished by these different reflexions without the colours being seen at all. Hence viewing and lighting should be arranged so that one is at 90 degrees to the test and the other at 45 degrees. These positions are virtually interchangeable (see Fig 1) .
Dr J Graham Taylor (British Airways Medical Service, London (Heathrow) Airport, Hounslow, Middlesex) Civil Aviation In discussing visual standards applicable to civil aviation, I should like first to establish an important point as regards the requirements for technical air crew, i.e. pilots, flight engineers, navigators and radio officers. These air crew must reach a statutory standard but where an airline is concerned a higher standard may be, and often is, applied. The main reason for such a difference is economic since the statutory licensing standard only has to apply until the pilot's next medical examination, normally a period of six months, while an airline will be thinking in much longer terms. It will want to ensure as far as possible that a young new pilot will still meet the statutory standard twenty years later; this is very understandable, for an airline's investment in such a pilot has probably reached £150 000 by the time he reaches command status. Apart from such an economic reason, an airline might also consider a higher standard advisable for reasons of efficiency in its particular type of operationnot for reasons of safety, because the legal standards are adequate in this respect.
Statutory standards are internationally agreed through the International Civil Aviation Organization (ICAO) to which most governments of the Western world belong. Contracting governments accept that the standards recommended by this
